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Background: Sigmoid volvulus is a common cause of intestinal obstruction in developing countries where it affects
relatively young people compared to developed countries. No prospective study has been done on this subject in
Tanzania and Bugando Medical Centre in particular. This study describes in our region, the clinical presentation,
management and outcome of sigmoid volvulus.
Methods: This was a descriptive prospective study of patients operated for sigmoid volvulus at Bugando Medical
Centre from March 2009 to February 2014.
Results: A total of 146 patients (M: F = 5.1: 1) representing 14.2% of all cases of bowel obstruction were studied.
The median age at presentation was 48 years. The disease significantly affected the older males compared with
females (P = 0.012). The majority of the patients 102, (93.2%) presented acutely and had to undergo emergency
surgical intervention, the rest were either sub-acute or chronic. Out of the 146 patients studied, 24 (16.4%) had
ileo-sigmoid knotting. The majority of patients, 102(69.9%) were treated with resection and primary anastomosis, of
which 63.0% were emergency cases. Colostomy was offered to 30.1% of cases. No patient had sigmoidoscopic
derotation. Complications mainly surgical site infections were reported in 20.5% of cases. The overall median length
of hospital stay was 14 days. Overall mortality rate was 17.1%. The main predictors of mortality were advanced age
(>60 years), concomitant medical illness, late presentation (≥24 hours), presence of shock on admission and presence
of gangrenous bowel (P < 0.001). The follow up of patients in this study was generally poor as more than half of
patients were lost to follow up.
Conclusion: Sigmoid volvulus is not uncommon in our setting and commonly affects males than females. Most of the
patients presented acutely, requiring immediate resuscitation and surgical approach. Findings from this study suggest
that in viable bowel, sigmoid resection and primary anastomosis is feasible as it may not adversely affect outcome.
Temporary colostomy should be considered if the bowel is gangrenous or perforated. Early diagnosis and timely
definitive treatment are essential in order to decrease the morbidity and mortality associated with this disease.
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Sigmoid volvulus, first described by von Rokitansky in
1836 [1], is a condition in which the sigmoid colon wraps
around itself and its own mesentery, causing a closed-loop
obstruction which, if left untreated, often results in life-
threatening complications, such as bowel ischemia, gan-
grene, and perforation [2,3]. It is an important cause of* Correspondence: drphillipoleo@yahoo.com
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unless otherwise stated.colonic obstruction worldwide [1-3]. In developed coun-
tries, sigmoid volvulus ranks the third among large intestine
obstructions following cancer and diverticular diseases [4].
It represents 4% of all cases in developed countries and
50% in developing countries [5].
The etiology of sigmoid volvulus is multifactorial and
controversial [4,6-9]. Those who possess a sigmoid colon
with a long loop and narrow base of mesenteric attachment
would be more prone to volvulus [8]. Anatomical predispo-
sitions, advanced age, a high-fibre diet, medications alteringentral. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
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inal surgery, neurological or psychiatric illness, pregnancy,
high altitude and megacolon have all been reported in asso-
ciation with development of the condition [4,6-9].
Sigmoid Volvulus may present with acute sigmoid tor-
sion, recurrent previous torsion or ileosigmoid knotting
[10]. Sigmoid volvulus generally affects adults, with the
highest incidence seen in the 4th-8th decades of life [5].
However, patients tend to be younger in developing
countries as opposed to developed countries where the
average age is 62 to 72 years [5,11]. The disease is more
common in males and occurs in ratios ranging from 2:1
to 10:1 [1,5,11]. Classically, patients present with a triad
of abdominal pain, constipation and abdominal disten-
tion [12]. Abdominal X-ray radiograph always revealed
findings typical of volvulus in only 65.0% of cases
[12,13]. Many other authors have reported similar symp-
toms and signs plus; vomiting, empty rectal ampulla, as-
sociated mental and other medical illnesses in sigmoid
volvulus presentation [11-13].
The management of sigmoid volvulus posses a great
challenge in resource limited societies as found in Africa
[9,13,14]. Late presentation of the disease coupled with
lack of advanced diagnostic (such as abdominal Computed
Tomography (CT) scan and Magnetic Resonance Imaging
( MRI) and therapeutic facilities for non-operative proce-
dures are a common feature in resource-limited setting
like Tanzania [13,14]. Early and correct diagnosis of this
disease is essential for appropriate treatment aimed at cor-
recting abnormal pathophysiological changes and restor-
ing intestinal transit caused by the volvulus [2,14].
Despite significant progress in the treatment of this dis-
ease, no consensus has been reached [2,14]. Generally, the
aim of treatment of sigmoid volvulus is to relieve the ob-
struction and decompress the twisted sigmoid colon [14].
Many authorities now agree that, in uncomplicated sig-
moid volvulus (without perforation or gangrene) sigmoid
resection with immediate primary anastomosis is a first
choice single-stage operation as it does not increase mor-
bidity or mortality rates [14,15]. On the other hand, if the
sigmoid colon is gangrenous then Hartmann’s procedure
is recommended [13-16]. Some authors advocate nonop-
erative such as sigmoidoscopic decompression and derota-
tion as the primary emergency treatment of choice in
uncomplicated acute sigmoid volvulus followed by interval
semi-elective resection and primary anastomosis several
days after successful decompression and emergency sur-
gery is reserved for gangrene or failed decompression
[1,17,18]. Emergency surgery is the appropriate treatment
for those who present with diffuse peritonitis, intestinal
perforation or ischemic necrosis [18,19]. Nonoperative
treatment is adopted if there is no evidence of these condi-
tions. However, late presentation of the disease, lack of fa-
cilities for nonoperative treatment and associated highrate of recurrence, nonoperative treatment may not be
feasible in resource-limited setting.
Sigmoid volvulus is often associated with a high mor-
tality because it affects elderly patients who may have se-
vere co morbid conditions. Patients older than 70 years
represent a high risk group if subjected to surgical inter-
vention [19]. However, when volvulus necessitates emer-
gency surgery, it also carries a substantial mortality even
in relatively young patients [20]. The highest mortality
usually occurs in cases of resection and primary anasto-
mosis of gangrenous sigmoid colon [21].
There is a paucity of information regarding sigmoid
volvulus in Tanzania and particularly the study area.
This is partly due to a lack of published local data re-
garding this condition in this region. This study was de-
signed to describe our experience on the management of
sigmoid volvulus outlining the clinical presentation,
treatment outcome of sigmoid volvulus in our local set-
ting and to identify factors predicting the outcome.
Methods
Study design and setting
This was a descriptive prospective study of patients op-
erated for sigmoid volvulus at Bugando Medical Centre
from March 2009 to February 2014. Bugando Medical
Centre is a tertiary care and teaching hospital for the
Catholic University of Health and Allied Sciences-
Bugando (CUHAS-Bugando) and has 1000 beds.
Study population
The study included patients who were operated for sig-
moid volvulus at Bugando Medical Centre during the
period of study. However, patients aged 10 years and
below are usually admitted in the paediatric surgical wards
and therefore were excluded from the study. Preoperative
diagnosis of sigmoid volvulus was made clinically, radio-
logically and confirmed at laparotomy. Preoperatively, all
the patients recruited into the study were resuscitated
with intravenous fluids to correct fluid and electrolyte
imbalance; nasogastric suction; urethral catheterization
and broad-spectrum antibiotic coverage. Relevant pre-
operative investigations included packed cell volume, serum
electrolytes, urea and creatinine, blood grouping and cross-
matching. Radiological investigations including plan abdo-
men X-ray supine and erect views were done in all patients.
Barium enema and Abdominal computed tomography
(CT) was done in selected patients. No patients had sig-
moidoscopy or Magnetic Resonance Imaging (MRI) investi-
gations due to lack of these facilities’ at our centre.
After resuscitation all patients under general anaesthesia
were subjected to exploratory laparotomy through midline
incision. They had pre-operative anaesthetic assessment
using the American Society of Anaesthetists (ASA) classi-
fication [22] as shown in Table 1. To minimize variability
Table 1 American Society of Anaesthetists (ASA)
classification
ASA class Description
I Healthy individual with no systemic disease
II Mild systemic disease not limiting activity
III Severe systemic disease that limits activity
but is not incapacitating
IV Incapacitating systemic disease which is
constantly life threatening
V Moribund, not expected to survive 24 hours
with or without operation
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by a consultant anesthetist adhering strictly to criteria
above. Adequate hydration was indicated by an hourly
urine output of 30 ml/hour. The operations were per-
formed either by a consultant surgeon or a senior resident
under the direct supervision of a consultant surgeon.
Intraoperatively, manual untwisting relieved the ob-
struction, and the distended hypertrophied sigmoid
colon was decompressed by a tube passed through its
wall, surrounded by seromuscular purse string of 2/0
vicryl and attached to a suction machine. The contents
of the sigmoid colon, primarily gas and liquid feces, were
evacuated as much as possible. A nasogastric tube was
routinely used in all the cases to decompress the small
bowel. The redundant sigmoid colon became evident,
and the line of resection was decided. The descending
colon and proximal rectum were mobilized, their vascu-
larity was ensured and a resection and two-layered anas-
tomosis with vicryl 2/0 and outer layer of interrupted
silk 2/0. If the sigmoid colon was gangrenous, it was
resected without untwisting and a Hartmann’s procedure
or double barreled colostomy fashioned. The patients
underwent 1) emergency or elective sigmoid colon resec-
tion and primary anastomosis when the sigmoid colon
was viable; 2) sigmoid colon resection and Hartmann’s
procedure or double barreled colostomy, when the colon
was gangrenous. The peritoneal cavity was lavaged with
warm normal saline and the abdomen closed by mass-
closure technique. A digital rectal dilatation was carried
out as soon as the patient began to recover from
anesthesia, to enhance drainage of mucoid colonic con-
tents. Perioperative intravenous antibiotics were given to
all the patients in combination with ampicillin 500 mg,
gentamicin 80 mg and metronidazole 500 mg. Intravenous
ampicillin was given 6 hourly, while gentamicin and
metronidazole were given twice or every 8 hours respect-
ively for a period of 72 hours. These were given for a fur-
ther 48 hours for those with gangrenous bowel. Skin
sutures were removed between 7 and 10 days and patients
advised on follow-up. Data on each patient were entered
into a pro forma prepared for the study. The study vari-
ables included socio-demographic (i.e. age and sex,education, area of residence and occupation), associated
pre-morbid illness, duration of symptoms, clinical presen-
tation, radiological findings, timing of surgical procedure,
ASA classification, operative findings and surgical proced-
ure performed. The variables studied in the postoperative
period were postoperative complications, hospital stay and
mortality. Patients were followed up till discharge or death
and thereafter for a period of six- twelve months.
Statistical data analysis
Statistical data analysis was done using SPSS software
version 17.0 (SPSS, Inc, Chicago, IL). Data was summa-
rized in form of proportions and frequent tables for cat-
egorical variables and mode and median for continuous
variables. P-values were computed for categorical vari-
ables using Chi-square (χ2) test and Fisher’s exact test
depending on the size of the data set. Independent stu-
dent t-test was used for continuous variables. Multivari-
ate logistic regression analysis was used to determine
predictor variables that are associated with outcome. A
p-value of less than 0.05 was considered to constitute a
statistically significant difference.
Ethical consideration
Ethical approval to conduct the study was obtained
from the Catholic University of Health and Allied
Sciences/Bugando Medical Centre joint institutional ethic
review committee before the commencement of the study.
Patients who met the inclusion criteria were requested to




During the period of study, a total of 1028 adult patients
were admitted to the adult general surgical wards of
Bugando Medical Centre and underwent laparotomy for
bowel obstruction. Out of these, the underlying cause of
obstruction was sigmoid volvulus in 158 patients. Of
these, 12 patients were excluded from the study due fail-
ure to meet the inclusion criteria. Thus, 146 patients
representing 14.2% of all bowel obstruction cases (i.e.
146 out of 1028 patients) were enrolled into the study.
The range of patients at presentation ranged from 18 to
82 years with a median age of 48 years (interquartile
range, 46 to 52 years). The median age for males (54
years) at presentation was higher than that of their fe-
male counterparts (42 years) and this was statistically
significant (P = 0.012). The peak age incidence was in
the age group 51-60 years. Out of 146 patients, 122
(83.6%) were males and 24(16.4%) were females with a
male to female ratio of 5.1: 1. Most of patients, 140
(82.2%) had either primary or no formal education and
more than 80% of them were unemployed. The majority
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a considerable distance from the study area and more
than three quarter of them had no identifiable health
insurance.Clinical presentation among patients with sigmoid
volvulus
Majority of patients, 136 (93.2%) presented with acute
bowel obstruction and the remaining 10 (6.8%) patients
presented with sub-acute/chronic bowel obstruction.
The duration of symptoms ranged from 1 to 16 days
with a median duration of 6 days. Twelve (8.2%) patients
presented within twenty-four hours of onset of symp-
toms, 14 (9.6%) between 24 and 48 hours, 22 (15.1%) be-
tween 48 and 72 hours and 98 (67.1%) over 72 hours
afterwards. Gross abdominal distention in 140 (95.9%)
patients, colicky abdominal pain in 134 (91.8%), consti-
pation in 98 (67.1%), vomiting in 88 (60.3%) and fever in
46 (31.5%) patients were the main symptoms; while de-
hydration in 68 (46.6%) patients, abdominal tenderness
in 60 (41.1%) and visible peristalsis in 62 (42.5%) pa-
tients were the main signs. The classic triad of abdom-
inal pain, abdominal distention and constipation was
reported in 136 (93.2%) patients. Forty-two (28.8%) of
the patients were in shock (with a diastolic blood pres-
sure of less than 90 mmHg) on admission. Twenty-six
(17.8%) patients had history suggestive of previous epi-
sodes of which eleven (42.3%) had previously been ad-
mitted in peripheral hospitals with acute sigmoid
volvulus and been managed with laparotomy and de-
rotation without resection. Concomitant medical illness
such as respiratory diseases (12), cardiovascular diseases
(10), diabetes mellitus (8) and renal diseases (5) was re-
ported 35 (24%) patients.Table 2 Distribution of patients according to operative
findings
Operative findings Frequency Percentages
Sigmoid colon (sigmoid volvulus) 122 83.6
• Viable 102 69.9




• Viable ileum 1 0.7
• Gangrenous ileum 5 3.4
• Gangrenous both ileum and sigmoid 18 12.3
Peritonitis* 2 1.4
Adhesions* 6 4.1
*Occurred as operative findings in patients with either gangrenous or
perforated bowel.Diagnosis of sigmoid volvulus
Preoperative diagnosis of sigmoid volvulus was made
clinically, radiologically and confirmed at laparotomy.
All patients in this study had plain abdominal x-ray films
available for review and demonstrated the classical plain
abdominal x-ray features of sigmoid volvulus (grossly
distended and twisted sigmoid loop filling the abdomen,
with multiple air fluid levels and the ‘omega’ or ‘coffee
bean’ sign) in 112 (76.7%) patients. Barium enema was
done in 12 (8.2%) patients who had no evidence of peri-
tonitis, bowel gangrene, or perforation and demon-
strated the obstructive lumen. Abdominal computed
tomography (CT) was performed in only 4 (2.7%) pa-
tients and demonstrated a twisted and dilated sigmoid
colon with whirled sigmoid mesentery, in addition to
twisted and dilated small intestinal segments. None of
our patients had sigmoidoscopy done due to lack of this
facility at our centre.Pre-operative anaesthetic assessment
All patients were assessed pre-operatively using the
American Society of Anesthetists (ASA) pre-operative
grading (Table 1). According to ASA classification, 32
(21.9%) patients had ASA class I, 79 (54.1%) had ASA
class II, 24 (16.4%) had ASA class III, 10 (6.8%) had ASA
class IV and 1 (0.7%) patients had ASA class V. A high
ASA score was found to be an independent predictor of
gangrenous bowel (P = 0.000).
Treatment modalities
All the 146 patients underwent laparotomy. The major-
ity of them, 136 (93.2%) were operated on emergency
basis and required immediate resuscitation and relief of
the sigmoid obstruction, while 10 (6.8%) patients had an
elective surgery. Out of the 146 patients studied, 24
(16.4%) had ileo-sigmoid volvulus. Amongst the patients
who had emergency operations, 112 (76.7%) had acute
sigmoid volvulus and 24 (16.4%) had ileo-sigmoid volvu-
lus, whereas 10 (6.8%) patients who presented with sub-
acute or chronic sigmoid volvulus were operated on
elective basis. Table 2 shows distribution of patients ac-
cording to operative findings. The majority of patients,
102(69.9%) were treated with resection and primary anas-
tomosis, of which 63.0% were emergency cases. Colostomy
was offered to 30.1% of cases who had gangrenous and
perforated bowel. All the patients who presented with
sub-acute obstruction/chronic were treated with primary
resection and anastomosis (Table 3). None of our patients
in this study had sigmoidoscopic derotation due to lack of
this facility at our centre. Delayed presentation (≥24
hours) (P = 0.011) and a high ASA score (P = 0.000) were
found to be independent predictors of gangrenous bowel.
Treatment outcome
A total of 30 (20.5%) patients developed postoperative
complications, of which surgical site infection was the
Table 3 Distribution of patients according surgical
procedure performed





Acute sigmoid volvulus 92 (63.0) 20 (13.7) 112 (76.7)
Ileo-sigmoid knotting 0 24 (16.4) 24(16.4)
Sub-acute/chronic
sigmoid volvulus
10 (6.9) 0 10 (6.9)
Total 102(69.9) 44 (30.1) 146 (100)
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plication rate was significantly higher in emergency opera-
tions than in elective operations (32.5% versus 11.9%) (P =
0.014) and in patients with gangrenous bowel undergoing
bowel resection (42.3% v/s 13.2%) (P = 0.002). All compli-
cations resolved on conservative treatment alone except in
three patients who required re-operation for wound dehis-
cence (2) and intraabdominal abscess (1) respectively.
The length of hospital stay (LOS) ranged from 1 to 34
days with a median of 14 days ((interquartile range, 12
to 16 days).The LOS for non-survivors ranged from 1
day to 11 days (median 4 days). The length of hospital
stay was significantly longer in patients with advanced
age, concomitant medical illness and presence of com-
plications (P < 0.001).
In this study, 25 (17.1%) patients died in the hospital.
Amongst the patients treated with primary resection and
anastomosis, 17(16.7% i.e 17/102) died while 8(18.2% i.e.
8/44) of those who had colostomy died. This difference
was not significant in multivariate logistic regression
analysis (P = 0.289). According to multivariate logistic re-
gression analysis, advanced age (>60 years) (OR = 2.5,
95% CI (1.2- 4.8), P = 0.012), concomitant medical illness
(OR = 3.2, 95%CI (2.3-5.3), P = 0.003), late presentation
(≥24 hours) (OR = 5.4, 95% CI (2.8- 6.9), P = 0.015), pres-
ence of shock on admission (OR = 3.2, 95%CI (2.2-8.5),
P = 0.001) and presence of gangrenous bowel (OR = 3.2,
95%CI (1.1- 6.8), P = 0.000) were significantly associated
with mortality.Table 4 Postoperative complications (N = 30)
Postoperative complications Frequency Percentage
Surgical site infection 13 43.3
Chest infection 4 13.3
Wound dehiscence 2 6.6
Prolonged paralytic ileus 2 6.6
Urinary tract infection 2 6.6
Enterocutaneous fistulae 1 3.3
Intraabdominal abscess 1 3.3Follow up of patients
Out of the 121 survivors, ninety seven (80.2%) were dis-
charged well, eighteen (14.8%) were discharged home
with colostomies and the remaining six (5.0%) patients
were discharged against medical advice. No patient
among survivors in this study had permanent disabilities.
A total of 11 patients had their colostomies closed at the
end of study period and the remaining 7 colostomies were
not yet closed. The time interval from colostomy creation
to colostomy closure ranged from 1 month to 5 months
with a median of 4 months (+IQR of 3 to 6 months). Of the
121 survivors, fifty-eight (47.9%) patients were available for
follow up at six to twelve months after discharge and the
remaining 63 (52.1%) patients were lost to follow up.
Discussion
Since it was first described by von Rokitansky in 1836
[1], sigmoid volvulus remains a major cause of colonic
intestinal obstruction, which results from twisting of the
sigmoid colon on its own mesentery [2]. Globally, sig-
moid volvulus shows geographic variation being higher
in developing countries than in developed world [2,4,7].
It accounts for 2% to 5% of colonic obstructions in
Western countries and 20% to 50% of obstructions in
Eastern Countries including Africa [4,7]. In this study,
sigmoid volvulus accounted for 14.2% of all diagnosed in-
testinal obstruction seen during the study period in our
setting. This concurs with figures of 14.1% that was re-
ported by Jumbi and Kuremu [23] in Kenya. There is no
satisfactory explanation for the geographical distribution.
It has been suggested that high fiber diet may contribute
to the high incidence in Africa where the high fiber results
in heavy loading of the sigmoid colon [24,25]. In East Af-
rica, sigmoid volvulus is the second most common cause
of intestinal obstruction after adhesions [23].
Sigmoid volvulus has been reported to occur in all age
groups, from neonates to elderly [25]. Most often this
condition is observed in adults, but the age at which it is
most common also varies geographically. In developing
countries, a man aged between 40 and 60 years is usually
reported, whereas in developed countries, the mean age
is between 60 and 70 years [5,11]. As reported in other
African studies [11,13,14,23], the median age of 48 years
in this study was younger than the age described in most
developed countries; about 10 years difference has been
reported in these studies [14,23]. We could not establish
the reason for this age differences.
The male predominance demonstrated in this study
was in keeping with previous observations reported in
studies performed elsewhere [11,13,14,19,23]. There is a
marked over-all preponderance of male patients with
sigmoid volvulus, with a reported ratio of 2.5-9.1 [21,26].
It is suggested that the more spacious female pelvic area
allowed a greater possibility of spontaneous reduction of
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the mesocolon, which is longer in men but wider in
women [8]. Heavy loading is more likely to cause sig-
moid volvulus in the presence of a longer mesentery.
In keeping with other studies performed in developing
countries [14,23], the majority of patients in this series
came from the rural areas located a considerable dis-
tance from the study area and more than eighty percent
had either primary or no formal education. Most of
these patients were unemployed and had no identifiable
health insurance. This observation has an implication on
accessibility to healthcare facilities and awareness of
the disease.
Clinically, sigmoid volvulus may present acutely as an
emergency or subacutely especially when it is with asso-
ciated recurrent symptoms of constipation and disten-
tion. As reported by other authors in developing
countries [13-15], more than ninety percent of patients
in this study presented with acute bowel obstruction. In
developing countries like ours where over 60% of the
populace cannot afford hospital treatment, patients seek
hospitalization only when they had developed irrevers-
ible intestinal obstruction [13-15]. This observation is
reflected in our study where more than ninety percent
of patients presented late with acute intestinal obstruc-
tion and bowel perforations. The higher incidence rate
of delayed presentation in developing countries like
Tanzania is best explained by the challenges in health-
related transportations, ignorance, poverty and lack of
medical awareness [13-15,23]. This delayed presentation
increases morbidity and mortality many-folds, as is evi-
dent from our results. We could not establish the rea-
sons for the late presentation in this study.
The clinical presentation of sigmoid volvulus in our
patients is not different from those in other studies
[3-5,11,14,23], with abdominal pain, constipation and
abdominal distention being common to all the patients.
In this study, the classic triad of abdominal pain, ab-
dominal distention and constipation was reported in
93.2% of the patients.
The diagnosis of acute sigmoid volvulus is established
by clinical and radiological findings. In the majority of pa-
tients, a thorough physical examination and abdominal ra-
diographs are adequate to achieve the diagnosis. Typical
symptoms include sudden abdominal pain and distension
followed by constipation. The most common signs are ab-
dominal tenderness and asymmetrical abdominal disten-
tion. Other findings include abnormal bowel sounds,
abdominal tympany, a palpable abdominal mass, empty
rectum, and dehydration [28]. Plain radiographs are diag-
nostic in 57%-90% of patients [29,30]. The classical sign of
acute sigmoid volvulus is the coffee bean sign. Abdominal
Computed Tomography (CT) usually reveals a dilated
colon with an air/fluid level and the “whirl sign”, whichrepresents twisted colon and mesentery [31]. The classical
plain abdominal x-ray features of sigmoid volvulus in this
study were demonstrated in more than three quarters of
patients. Abdominal CT scan was performed in only 2.7%
of cases due to its high cost and irregular availability of
this facility at our centre.
Previous studies performed in developing countries
showed that ileo-sigmoid knotting accounts for 15-17%
of the cases of sigmoid volvulus [11,14,23]. This concurs
with our study in which ileo-sigmoid knotting was re-
ported in 16.4% of the patients.
The ileo-sigmoid knot is a rare but serious abdominal
emergency in which the ileum and sigmoid entangle each
other to form a knot, which may lead to vascular com-
promise and gangrene of both the ileum and sigmoid
colon. The condition is serious, generally progressing rap-
idly to gangrene of both ileum and sigmoid colon. How-
ever, the accurate preoperative diagnosis of ileo-sigmoid
knotting is difficult, particularly when abdominal CT is
not used. The disease is generally misdiagnosed as an ob-
structive or non-obstructive emergency in the preopera-
tive period and the correct diagnosis is made upon
laparotomy or, in some cases, autopsy [14,19,32]. This ob-
servation is reflected in our study in which all patients
with ileo-sigmoid knotting presented acutely and all ex-
cept one were found to have gangrenous bowel. Therefore,
awareness of the condition is essential, for prompt diagno-
sis and optimal management.
The treatment of sigmoid volvulus remains controver-
sial, and depends on the selected procedure and the
most appropriate therapeutic approach in terms of the
clinical status of the patient, the location of the problem,
the suspicion or presence of peritonitis, bowel viability
and the experience of the surgical team [33].
Initial nonoperative management, that is, sigmoido-
scopic decompression as advocated by Bruudsgaard [34],
followed by semi-elective sigmoidectomy and primary
anastomosis has been widely accepted as standard man-
agement [11,35]. The nonresectional procedures such as
sigmoidopexy and mesosigmoidoplasty have no need for
bowel preparation and have lower morbidity and mortal-
ity rates but have high incidence of recurrence [35].
Where the decompression fails and there are signs of co-
lonic gangrene, sigmoid resection and Hartmann’s pro-
cedure or double barreled colostomy is done to avoid
the high mortality associated with primary anastomosis
in this situation [35,36]. Recently laparoscopic resection
has been used in high-risk or elderly patients who may
not tolerate conventional surgery [36]. A more critical
appraisal is however needed for its general use. The
treatment of choice at this time is resection with primary
anastomosis in patients with viable sigmoid colons and
Hartmann’s procedure in those with gangrenous bowel
[37]. Recurrence of sigmoid volvulus among patients
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pening which ought to influence the choice of procedure
to be performed. Most of our patients are poor and can-
not afford to come back for interval sigmoid colectomy
once the volvulus is reduced at sigmoidoscopy. It is for
this reason that there is a tendency to perform resection
and primary anastomosis. Irrespective of the presentation
the major determining factor for primary resection and
anastomosis is the presence or absence of complication
such as gangrene or perforation. Many authors now prefer
one stage primary resection and anastomosis procedure
and colostomy if there are complications [10,16,18]. Col-
ostomy is often advised in cases where the gut is gangren-
ous [13-16]. In the present study, the majority of patients
(69.9%) were treated with resection and primary anasto-
mosis, of which 63.0% were emergency cases. Colostomy
was offered to 30.1% of cases who had gangrenous and per-
forated bowel. This treatment modality agrees with what
was demonstrated by Okello et al [14] in Uganda. In this
study, we found no significant difference between cases
treated by primary anastomosis (one-stage resection) and
those treated by two-staged resection (colostomy).This
finding was consistent with that reported by Akcan et al
[16] and Okello et al [14], that there is often no significant
statistical difference whether a patient is treated with pri-
mary resection anastomosis or colostomy in terms of mor-
bidity, complications and mortality. However, we found no
prospective randomized studies done to compare the out-
come in primary anastomosis and two-stage resections.
Our study has confirmed that, in the hands of competent
and experienced surgeons, resection and primary anasto-
mosis in sigmoid volvulus patients with viable bowel, is
safe and does not necessarily result in increased risk or a
longer hospital stay. When the bowel is gangrenous, it is
safer to resect and leave a temporary colostomy. In cases
of ileo-sigmoid knotting, the secret behind a successful
outcome lies in early diagnosis and prompt and appropri-
ate treatment.
The presence of complications has an impact on the final
outcome of patients presenting with bowel obstruction due
to sigmoid volvulus. In keeping with other studies
[11,14,23], surgical site infection was the most common
postoperative complications in the present study. In our
series, the complication rate was significantly higher in
emergency operations than in elective operation and in pa-
tients with gangrenous bowel undergoing bowel resection.
The median duration of hospital stay in our study was
12 days, which is higher than that reported in other
studies [14,23]. The length of hospital stay was signifi-
cantly longer in patients with advanced age, concomitant
medical illness and presence of complications. However,
due to the poor socio-economic conditions in Tanzania,
the duration of inpatient stay for our patients may be
longer than expected.Overall, the mortality of sigmoid volvulus in our setting
was 17.1%, a figure that is slightly higher than 15.9% and
15.8% reported by Okello et al [14] and Oren et al [18].
Many other authors have reported mortality rates within
the same range [10,11,23]. The high mortality rate in our
study may be attributed to advanced age, presence of con-
comitant medical illness, late presentation (≥24 hours),
presence of shock on admission and presence of gangren-
ous bowels. Addressing these factors responsible for high
mortality in our patients is mandatory to be able to reduce
mortality associated with this disease.
A total of 80.2% of our patients recovered well and
were discharged. This figure is comparable with 84.1%
reported by Okello et al [14] in Uganda. However, in this
study the follow-up of patients was generally poor as
more than half of patients (survivors) were lost to
follow-up by the end of study period. Self discharge by
patient against medical advice is a recognized problem
in our setting. Similarly, poor follow up visits after dis-
charge from hospitals remain a cause for concern. These
issues are often the results of poverty, long distance
from the hospitals and ignorance. Delayed presentation,
discharge against medical advice and the large number
of loss to follow up were the major limitations in this
study. The fact that this study included only patients
who were evaluated and treated at a single institution,
findings from this study may not reflect the whole popu-
lation in this region. Also, the prevalent of HIV infection
(which was not assessed) in our setting is still high and
this might have contributed to high mortality among our
patients. However, despite this limitation, the study has
provided local data that can help healthcare providers in
the management of patients with sigmoid volvulus. The
challenges identified in the management of sigmoid vol-
vulus in our setting need to be addressed in order to de-
liver optimal care for these patients.Conclusion
Sigmoid volvulus remains the commonest cause of co-
lonic bowel obstruction at Bugando Medical Centre and
contributes significantly to high morbidity and mortality.
Most of the patients presented acutely, requiring imme-
diate resuscitation and surgical approach. It is suggested
that in viable bowel, sigmoid resection and primary
anastomosis is feasible as it may not adversely affect out-
come. Temporary colostomy should be considered if the
bowel is gangrenous or perforated. Early diagnosis and
timely definitive treatment are essential in order to de-
crease the morbidity and mortality associated with
this disease.Competing interests
The authors declare that they have no competing interests.
Chalya and Mabula World Journal of Emergency Surgery  (2015) 10:10 Page 8 of 8Authors’ contributions
PLC participated in study design, literature search, data analysis, manuscript
writing and editing. In addition PLC submitted the manuscript. JBM participated
in data analysis, manuscript writing & editing. Both authors read and approved
the final manuscript.
Acknowledgement
The authors are grateful to all who participated in the preparation of this
manuscript. Special thanks go to our research assistants for their support
during data collection and in the management of our patients.
Received: 10 January 2015 Accepted: 26 January 2015
References
1. Avots-Avotins KV, Waugh DE. Colon volvulus and the geriatric patient.
Surg Clin North Am. 1982;62:248–60.
2. Katsikogiannis N, Machairiotis N, Zarogoulidis P, Sarika E, Stylianaki A,
Zisoglou M, et al. Management of sigmoid volvulus avoiding sigmoid
resection. Case Rep Gastroenterol. 2012;6:293–9.
3. Raveenthiran V. Observations on the pattern of vomiting and morbidity in
patients with acute sigmoid volvulus. J Postgrad Med. 2004;50:27–9.
4. Lal SK, Morgenstern R, Vinjirayer EP, Matin A. Sigmoid volvulus an update.
Gastrointest Endosc Clin N Am. 2006;16(1):175–87.
5. Onder A, Kapan M, Arikanoglu Z, Palanci Y, Gumus M, Aliosmanoglu I, et al.
Sigmoid colon torsion: mortality and relevant risk factors. Eur Rev Med
Pharmacol Sci. 2013;1:127–32.
6. Akinkuotu A, Samuel JC, Msiska N, Mvula C, Charles AG. The role of the
anatomy of the sigmoid colon in developing sigmoid volvulus:
a case-control study. Clin Anat. 2011;24:634–7.
7. Raveenthiran R, Madiba TE, Atamanalp SS, De U. Volvulus of the sigmoid
colon. Colorectal Dis. 2010;12:1–17.
8. Bhatnagar BN, Sharma CL, Gupta SN, Mathur MM, Reddy DCS. Study on the
anatomical dimensions of the human sigmoid colon. Clin Anat.
2004;17:236–43.
9. Madiba TE, MR H a, Sikhosana MH. Radiological anatomy of the sigmoid
colon. Surg Radiol Anat. 2008;30:409–15.
10. Atamanalp SS, Yildirgan MI, Basoglu M, Kantarci M, Yilmaz I. Sigmoid colon
volvulus in children: review of 19 cases. Pediatr Surg Int. 2004;20:492–5.
11. Sule AZ, Ajibade A. Adult large bowel obstruction: a review of clinical
experience. Ann Afr Med. 2011;10:45–50.
12. Khan M, Ullah S, Jan MAU, Naseer A, Ahmed S, Rehman A. Primary
anastomosis in the management of acute sigmoid volvulus with out
colonic lavage. J Postgrad Med Inst. 2007;21:305–8.
13. Kotisso B, Bekele A. A three-year comprehensive retrospective analysis of
Ilio-sigmoid knotting in Addis Ababa. Ethiop Med. 2006;44:377–83.
14. Okello TR, Ogwang DM, Kisa P, Komagum P. Sigmoid volvulus and
ileosigmoid knotting at St. Mary’s Hospital Lacor in Gulu, Uganda. East Cent
Afr J Surg. 2009;14:58–64.
15. Sule AZ, Misauna M, Opaluwa AS, Ojo E, Obekpa PO. One stage procedure
in the management of acute sigmoid volvulus without colonic lavage.
Surgeon. 2007;5(5):268–70.
16. Akcan A, Akyildiz H, Artis T, Yilmaz N, Sozuer E. Feasibility of single-stage
resection and primary anastomosis in patients with acute noncomplicated
sigmoid volvulus. Am J Surg. 2007;193:421–6.
17. Atamanalp SS, Ören D, Aydınlı B, Öztürk G, Polat KY, Başoğlu M. Elective
treatment of detorsioned sigmoid volvulus. Turk J Med Sci. 2008;38:227–34.
18. Oren D, Atamanalp SS, Aydinli B, Yildirgan MI, Başoğlu M, Polat KY. An
algorithm for the management of sigmoid colon volvulus and the safety of
primary resection: experience with 827 cases. Dis Colon Rectum.
2007;50:489–97.
19. Atamanalp SS. Sigmoid volvulus. EAJM. 2010;42:142–7.
20. Roseano M, Guarino G, Culviello A. Sigmoid volvulus: diagnostic and
therapeutic features (considerations on 10 cases). Ann Ital Chir.
2001;72:79–84.
21. Bhuiyan MM, Machowski ZA, Linyama BS, Madiba MC. Management of
sigmoid volvulus in Polokwane-Mankweng Hospital. Afr J Surg.
2005;43:17–9.
22. Wolters U, Wolf T, Stutzer H, Schroder T. ASA classification and perioperative
variables as predictors of postoperative outcome. Br J Anaesth.
1996;77:217–22.23. Jumbi G, Kuremu RT. Emergency resection of sigmoid volvulus. East Afr
Med J. 2008;85:398–405.
24. Berry AR. Oxford Textbook of surgery. In: Volvulus of colon. 2nd ed.
2000. p. 1515–9.
25. Lou Z, Yu ED, Zhang W, Meng RG, Hao LQ, Fu CG. Appropriate treatment of
acute sigmoid volvulus in the emergency setting. World J Gastroenterol.
2013;19:4979–83.
26. Khanna AK, Kumar P, Khanna R. Sigmoid volvulus: study from a north Indian
hospital. Dis Colon Rectum. 1999;42:1081–4.
27. Bac B, Aldemir M, Tacyildiz I, Keles C. Predicting factors for mortality in
sigmoid volvulus. Dicle Med J. 2004;31:9–15.
28. Atamanalp SS, Ozturk G. Sigmoid volvulus in the elderly: outcomes of a
43-year, 453-patient experience. Surg Today. 2011;41:514–9.
29. Osiro SB, Cunningham D, Shoja MM, Tubbs RS, Gielecki J, Loukas M. The
twisted colon: a review of sigmoid volvulus. Am Surg. 2012;78:271–9.
30. Burrell HC, Baker DM, Wardrop P, Evans AJ. Significant plain film findings in
sigmoid volvulus. Clin Radiol. 1994;49:317–9.
31. Hirao K, Kikawada M, Hanyu H, Iwamoto T. Sigmoid volvulus showing “a
whirl sign” on CT. Intern Med. 2006;45:331–2.
32. Atamanalp SS, Oren D, Basoglu M, Yildirgan MI, Balik AA, Polat KY, et al.
Ileosigmoidal knotting: outcome in 63 patients. Dis Colon Rectum.
2004;47:906–10.
33. Mulas C, Bruna M, García-Armengol J, Roig JV. Management of colonic
volvulus. Experience in 75 patients. Rev Esp Enferm Dig. 2010;102:239–48.
34. Bruusgaard C. Volvulus of the sigmoid colon and its treatment. Surgery.
1947;22:466–78.
35. Nuhu A, Jah A. Acute sigmoid volvulus in a West African population.
Ann Afr Med. 2010;9:86–90.
36. Liang JT, Lai HS, Lee PH. Elective laparoscopically assisted sigmoidectomy
for the sigmoid volvulus. Surg Endosc. 2006;20:1772–3.
37. Madiba TE, Thomson SR. The management of sigmoid volvulus. J R Coll
Surg Edinb. 2000;45:74–80.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
